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Introduction
Agriculture is the key sector for poverty reduction and sustainable development in Africa in the twenty-first century, and remains an essential component of most development strategies ( World Bank, 2008 ) . It employs approximately two-thirds of the labour force and generates on average one-third of gross domestic product (GDP) growth ( Brune et al., 2016 ) .
In order to kick-start a process of agricultural development farmers should increase usage of modern agricultural techniques, including improved seeds and chemical inputs such as fertilizer. For example, improved seeds have the potential to increase income and improve rural livelihoods (e.g. Just and Zilberman, 1983 ) . However, it is well-known that adoption of modern inputs among African farmers remains incomplete due to lack of information, lack of liquidity to purchase inputs, and (perceived) risks associated with adoption ( Feder et al., 1985 ) . 1 More recent explanations for low adoption rates are based on insights from behavioral economics ( Foster and Rosenzweig, 2010 ) or the existence of low-quality counterfeit inputs ( Bold et al., 2017 ) .
Since agricultural output in rain-fed African agriculture varies with the vagaries of the weather, potential yield benefits associated with modern inputs are not guaranteed. Indeed, adopting smallholders may lose their 'investment' which may pose a threat to their livelihoods if they live close to subsistence levels. While poor households may be able to informally manage risks via community-based insurance (e.g., Breman, 1974; Scott, 1976 ) or reciprocal lending within social networks, such strategies are unlikely to adequately deal with systemic risks such as weather shocks (e.g., Townsend, 1994; Udry, 1990 Udry, , 1994 . Hence it is no surprise that many African smallholders opt for (traditional) inputs promising low expected yields but little variability in returns ( Mobarak and Rosenzweig, 2013, Karlan et al., 2014; Kurosaki and Fafchamps, 2002 ) .
What scope is there for formal insurance systems to reduce farmers' vulnerability to risk, and induce an increase in adoption of new technologies and improved seeds? A small literature is now developing to explore these issues, pointing to potential ex ante (investment) and ex post (income constraint) effects (e.g., Cai and Song, 2017; De Janvry et al., 2014; Karlan et al., 2014; Hill et al., 2019 ) . 2 However the evidence on potential welfare gains remains ambiguous, and policy choices regarding whether or not to subsidize insurance products remain debated. Part of the lack of progress is explained by the simple fact that uptake of (unsubsidized) insurance remains very limited among African smallholders. This is true even for recent innovative products based on index insurance, where pay-outs are linked to local rainfall or vegetation growth as opposed to individual damages. While the transaction costs associated with index-based insurance are much lower than with traditional indemnity-based insurance products, uptake rates typically do not exceed ten per cent of the population. Ahmed et al. (2018 , p.32) write "... there are literally no examples of developing-country index insurance pilot programs leaping to scale as market-based products ." Also refer to Cole and Xiong (2017) and Carter et al. (2017) for recent overviews of experiences with index insurance. 3 In this study we probe the latent demand for formal insurance among a population that heretofore had no access to insurance, and aim to analyse whether formal insurance 'crowds-in' the use of modern inputs. We present evidence based on a randomized controlled trial to measure whether providing free multi-peril crop insurance, conditional on adoption of a pre-specified set of improved inputs, achieves the following: 1) increase the uptake of improved seeds; 2) affect the uptake of complementary modern inputs; and 3) provide a vehicle facilitating learning about the benefits of agricultural insurance.
In our treatment arm, smallholders receive multi-peril insurance at zero cost if they purchase improved seeds of (one of) the following four crops: maize, sorghum, soya and sunflower. Our insurance product combines elements of index insurance and indemnity-based insurance (see below). We distinguish between effects on the targeted seeds (a direct effect) and effects on complementary inputs such as fertilizer, herbicides, labor and machinery (an indirect effect). Crowding-in effects may occur due to production complementarities (synergy effects) or because risk averse smallholders are shielded from particularly 'bad outcomes' with near-zero returns in which they run the risk of losing some of their assets. That is; insurance increases the risk-adjusted rate of return of investments in inputs. Crowding-out effects may also occur. This could happen if the indemnity-based component of our insurance product invites moral hazard among farmers. The effect of insurance on input use is therefore theoretically ambiguous.
Our work is related to several other studies. Very little work has been done on the 'bundling' of insurance. Giné and Yang (2009) find that bundling insurance with credit intended to promote the adoption of new crop technology adversely affected demand for the loan. The reason, they argue, is that limited liability with respect to credit implicitly provides insurance, so that adding a formal insurance component simply adds to the cost of obtaining credit. Karlan et al. (2014) also argue against bundling credit and insurance, arguing that microfinance organisations should focus on providing the latter if the aim is to generate an investment response. 4 We are not aware of any work on the bundling of insurance and agricultural inputs. One difficulty is that, compared to credit, agricultural inputs are far from homogenous. Studying insurance bundled with a specific seed variety, for instance, will be inherently dependent on the very characteristics of that variety, and thus have limited external validity. We address this generalisability issue by allowing farmers to bundle the insurance to 'any' seed variety certified by the Kenya Plant Health Inspectorate Service (KEPHIS), for the four most commonly farmed crops in the area of study. This includes virtually any certified improved seeds our sample of smallholder farmers would have access too. The paper also speaks to the issue of subsidizing inputs. According to behavioural economic theory, short-term subsidies may invite opposing effects on long-term adoption. Short-term subsidies may facilitate learning about the benefits of new technologies, but also invite 'anchoring' on low (or zero) prices which would reduce future demand (e.g. Dupas, 2014a,b ) . The net effect is again theoretically ambiguous.
agricultural technologies ( Kijima et al., 2011 ) . Gollin et al. (2005) estimate that adoption of modern varieties of maize was limited to 17% of the maize farmers, which may be compared to 57% in Latin America and the Caribbean, and 90% in East and South East Asia and the Pacific.
2 Relatedly, but focusing on a non-financial approach to reducing downside risk, Emerick et al. (2016) document that a flood-tolerant new rice variety positively affects usage of labor-intensive planting methods and fertilizer.
3 Cole et al. (2014) , Casaburi and Willis (2018) and Belissa et al. (2019) demonstrate that demand for index insurance can be increased by complementary interventions aimed at generating trust in the insurance product or overcoming liquidity constraints when premiums are due. Karlan et al. (2014) also provide evidence for considerable demand for index insurance. 4 Theoretical work by Carter et al. (2016) also emphasizes potentially ambiguous welfare effects of combining credit and insurance, depending on the nature of the risk and the presence of collateral.
Please cite this article as: E. Bulte JID: JEBO [m3Gsc; July 27, 2019; 8:6 ] We report three main results. First, bundling modern inputs with free insurance results in some extra uptake of improved seeds. This suggests positive willingness to pay for the insurance product. However, it also appears as if the latent demand for formal insurance is modest: uptake of the improved seeds does increase, but by less than the implicit value of the subsidy for one acre of land. Second, the bundle (improved seed and free insurance) enhanced the uptake of additional modern inputs and increased the area people cleared for farming. This suggests there are either production complementarities, or that extra demand can be leveraged by reducing downside production risk. Third, we use a Becker-DeGroot-Marschak auction design (BDM) to elicit willingness-to-pay (WTP) for the same insurance product during the following year in an incentive-compatible fashion. We document greater willingness to pay among the treated, which we interpret as evidence of a positive learning effect.
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The remainder of the paper is organised as follows. In Section 2 we explain the insurance product, and randomisation procedure. We show that randomisation worked by presenting balance tests. Section 3 sketches our identification strategy and presents the main outcome variables. Empirical results are presented in Section 4 . Section 5 summarises the main conclusions, discusses the main limitations, and provides avenues for further research.
Context and experiment
We offer free multi-peril insurance (see below) to a random group of Kenyan smallholders who purchase improved seeds for specific crops. The improved seed varieties were locally available at market prices, and certified by KEPHIS-the national authority monitoring seed quality. The study was motivated by two observations regarding the behaviour of smallholders in our study region: (i) uptake of unsubsidized farming insurance products is very limited (nearly absent) in our study area, 5 and at current rates is unlikely to provide an impetus to local agricultural development; and (ii) the adoption of improved crop varieties is low, levelling at less than 50% of farmers in our study region and covering less than 25% of land. The majority of farmers prefer to grow traditional varieties with lower expected yield. Farmers adopting modern varieties are typically growing traditional varieties alongside the modern ones. 6 We wish to explore whether there is latent demand for formal insurance products. By offering free insurance, but making it conditional on purchasing improved seed, we can obtain a very rough proxy for the latent demand for insurance. The price paid for improved inputs now enables the farmer to kill two birds with one stone: she effectively purchases both insurance as well as modern inputs. If the promise of free insurance does not increase the adoption of modern seed, the implied value of insurance must be very low. By comparing the uptake of improved crop varieties between the treated and control group we obtain a measure of willingness to pay for formal insurance.
However, while our estimated treatment effect provides a proxy for the value of insurance, it is not straightforward to interpret its exact meaning without making additional assumptions. This can be shown with a very simple model. Suppose that people are homogeneous in their WTP for insurance ( v ) but heterogeneous in their WTP for improved varieties ( i ). Assume a cumulative distribution function for the distribution of WTP for improved varieties, i ∼G ( ), and that farmers have to choose whether to buy improved varieties or not (binary choice). The price of the improved variety is fixed, at price p . Farmers from the control group will buy if i > p and farmers from the treatment group will buy if i + v > p . The difference in uptake between the two groups is simply G ( p ) -G ( p − v ), and depends on the shape of G as well as on the variable of interest ( v ),
The main hypothesis that we test:
Hypothesis 1: There is positive willingness to pay for formal insurance, so compared to the control group uptake of modern varieties in the treatment group will be higher.
We also wish to explore whether uptake of the improved seed plus insurance bundle affects the uptake of non-seed modern inputs. As mentioned, production complementarities and the elimination (or reduction) of downside risk may crowd in additional inputs, but moral hazard may have the opposite effect. Since the indemnity-based component of the hybrid product is relative small, however, we expect that problems due to asymmetric information will be relatively unimportant in this context. Finally we predict that offering a free insurance product may facilitate learning about the benefits of insurance and contribute to building trust in the product and insurance company. In theory, reference-dependent utility may depress WTP after short-term subsidization of goods and services, but the literature suggests that the learning effect tends to dominate the anchoring effect. Hence we expect willingness to pay for insurance in follow up periods to increase.
Hypothesis 3: Subsidized access to insurance increases future demand for insurance. 5 While we cannot exclude that other farmers in the area purchased insurance, none of the participants in our study bought crop or weather insurance in the previous year. 6 However, there is some ambiguity as to the exact meaning of the concept 'traditional varieties'. Much of the traditional maize seed used by farmers everywhere in Africa is a mix of old and modern. 
The insurance product
We consider an unusual insurance product. The insurance product is made available for free but obtaining it is conditional on the purchase of certified seeds. The insurance is underwritten individually by farmers and not transferable. The insurance coverage is specifically designed and provided by APA Insurance Ltd and Acre Africa Ltd for the purpose of the experiment. 7 Our hybrid insurance product combines index-based insurance for some risks and indemnity-based insurance for others. It therefore falls in the category of Multi-Peril Crop Insurance (MPCI).
The weather index insurance (WII) component includes both rainfall deficits (covering three stages: germination, vegetative and flowering) and excess rainfall during the entire growth season. Weather data are ground-based rainfall measurements. The effective date of inception starts when a minimum of 10 mm of rain within a five-day period (as captured by the respective weather stations) is recorded. The indemnity component provides coverage against flooding, hail, frost, fire, windstorm, and uncontrollable pests and diseases. Inception of MPCI starts after a field inspector carries out a crop stand inspection. Furthermore, risk is monitored during the cover period through periodic farm visits in sampled farms within defined insurance units. In case of a 'total loss' necessitating replanting, payments are made to facilitate on-time replanting if the season permits. Otherwise, at harvest an indemnity is paid guaranteeing 65% of the long-term production average (i.e. the product uses a deductible of 35% of the insured amount).
The study team subsidized the full insurance premium for adopting farmers. The premium paid to the insurance company varied depending on the crop-from 232 KSh for Sunflower to 609 KSh per acre for maize (where 100 Ksh ≈ USD 1). Since standard seed packages cover only part of an acre (one acre of maize requires four standard packages), it was also possible to insure part of an acre -the land equivalent of the number of packets purchased. We did not impose any upper bound on the number of acres (packages) that could be purchased. Table 1 breaks down the premium for the four crops as estimated by APA.
Farmers were not informed about the value of the different insurance subsidies, but received two trainings about the workings of the insurance product. Group meetings were held in the period from June to September in 2016, and to increase participation in these sessions we incentivized attendance. During these sessions, concepts like total loss, trigger, long term yield estimates and so on where presented and discussed. All participants in the study were informed that the indemnitybased portion of the insurance would be triggered if actual yield fell below 65% of long-term yield estimates (also discussed and validated locally). They also received information about index insurance and remote sensing of local rainfall. To further increase the understanding of farmers we also organized meetings with group leaders to provide additional explanation about the insurance product. After the sessions farmers participated in a lottery that determined treatment status -whether they qualified for the free insurance conditional on purchase of certified seeds. 8 The lottery assigned 45% (55%) of the farmers to the treatment (control) arm. The purchase of certified seeds and registration of insurance was verified in October 2016, after farmers started clearing land for planting.
Experimental design
Our initial sample frame consisted of 803 farmers, all of which members of one of the 40 farmer groups in Meru county, Kenya. Treatment farmers received free insurance proportional to the amount of certified improved seeds purchased for selected crops. During the end-line survey we were unable to retrieve 23 of the farmers, so the analysis is based on a sample of 780. Additional analysis (summarized in Appendix Table A1 ) reveals that attrition is not correlated with treatment status or baseline co-variates. We therefore treat it as random.
There was some non-compliance. Of the control group, 34 farmers purchased the MPCI product anyway, paying the full market price. This amounts to 8% of the subsample. Being absent or unavailable at the time of registration by APA insurance, 20 farmers from the treatment group who purchased improved seeds did not receive free insurance, amounting to 6% of this JID: JEBO [m3Gsc; July 27, 2019; 8:6 ] subsample. In addition, many farmers from the treatment group did not purchase improved seed (see below), and therefore also qualify as non-compliers. In the analysis that follows we conservatively, considering all lottery winners as treated and lottery losers as control-regardless of their ensuing insurance status. 9
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Descriptive statistics and balancing tests
We check whether the randomisation worked by regressing the treatment dummy on baseline values of co-variates for the sample of 780 farmers. Table 2 shows that the randomisation procedure worked as expected: at baseline, there are hardly any significant differences between winners and losers of the lottery. Farmers in the treatment group are slightly more likely to have a bank account, significant at the 10%, but the difference is small and we control for in our analysis. Participants are mostly female, on average 46 years old, with 6 years of education, and living in a household with 6 members. About one-third of our respondents is Catholic, the rest is from other Christian denominations. In the previous season they farmed on average almost 4 acres of land, and owned almost 4 tropical livestock units (TLU). Almost every farmer grew maize, and sorghum and sunflower were less important crops (grown by 7% and 2% of the farmers in our sample, respectively). Soya was almost absent in the area.
Identification
We present simple estimates of the impact of being offered the free insurance, bundled with improved seeds, on different outcome variables. 10 The model we estimate read as follows:
Where Y i refers to a vector of dependent variables for respondent i, T i is the treatment dummy indicating whether respondent i was offered free insurance (1 if they won the lottery, 0 otherwise), X i is a vector of controls at baseline, and i is a random error term. While treatment status is orthogonal to baseline variables, controls are added to improve the precision of our estimates. In all models we include the following controls: Age; Square of age; Male; Years of Education; Household size; Catholic; Wealth index (based on assets); Livestock (expressed in TLUs); Bank account at baseline ; and whether the farmer has access to only one input supplier (i.e. Shalem). We also include Unit Area of Insurance fixed effects (or 'region' dummies). Eq. (1) is estimated using OLS, and we cluster standard errors at the farmer group level (of which there are 40).
Results
In this section we present our main regression results, focusing on the impacts of the offer of the free multi-peril crop insurance product on various dimensions of farm management as well as on WTP for the insurance product in the future. 9 As is often the case with individual-level interventions, it is possible that the treated colluded with control generating unwanted spill-overs. While we cannot exclude this entirely, we are confident that the extent of it is not driving our results. We believe that the combination of an index based component, with and indemnity component requiring field verifications by qualified agronomists -as explicitly stressed by APA insurance -strongly disincentivized opportunistic behaviour across participants.
10 Note that we do not estimate the effect of having insurance, but the effect of winning the lottery which gives access to free insurance. 
Certified seeds usage
The link between insurance and the purchase of improved seed is direct and automatic. Fig. 1 shows that the treatment groups has a significantly higher uptake rate of certified seeds as well as a significantly higher total expenditure on seeds (with a 95% confidence interval clustered at the farmer group level).
Using a Linear Probability Model (LPM) we find that the likelihood of purchasing certified seeds increases by 14.6 percentage points (Column 1 of Table 3 ), suggesting that the farmers have a positive value for insurance. In the control arm, some 45% of the farmers used improved seeds. This number was pushed up to nearly 60% due to the offer of free MPCI. 11 This appears like a sizable treatment effect, of some 0.3 standard deviations from the control mean. However, it is evident that many farmers still decided to not purchase any improved seeds. While latent demand for insurance is positive and significant, it is not sufficiently large to sway all farmers to switch from traditional to modern varieties.
Result 1: Uptake of modern varieties with subsidized insurance is greater than uptake of modern varieties without subsidized
insurance, suggesting positive willingness to pay for insurance.
Columns 2-5 reports on estimates where we break down the analysis at the crop level. Treatment farmers were more likely to purchase improved seeds of the two major crops in the area, sorghum and maize. They did not take the insurance product as an opportunity to experiment with the lesser crops: soya and sunflower.
Column 6 shows the impact on total improved seed expenditures (for all crops). Expenditures on certified seeds increased by about 400 KSh, or by 0.26 standard deviations. This amounts to approximately one additional package of seed per person in the treatment group (improved maize seed costs approximately KSh 40 0-50 0 per package), or just enough seed for one quarter of an acre. This is a modest effect, indicating that farmers continue to grow traditional varieties as well.
From Table 1 we know that the market price of the maize insurance product is KSh 609. It is important to observe that for some 40% of the farmers in our sample, the combined value of improved seed and the insurance product is less than the 11 This result is robust to using Probit and Logit estimators, with consistent significance levels and marginal effects. market price of seed (400 KSh) and therefore a priori (much) less than the market price of insurance. This suggests that offering MPCI is unlikely to succeed as a market-based solution without subsidies (among inexperienced farmers). Additional regression results, including the full vector of control variables, are reported in Appendix Table A2 . We find that, in addition to the subsidy treatment, uptake of certified seed is also associated with education and wealth (both a wealth index and livestock holdings). There are also significant differences between regions, reflecting differences in agroecological conditions or culture.
Crowding-in complementary investments
Does the increase in uptake of certified seeds, and the additional security offered by insurance, affect total investments in complementary inputs not subject to the conditionality of improved seeds? In our experiment, risk reduction may come from two sources -income stabilization due to the MPCI as well as reduced production risk due to the (drought-tolerant) seed varieties. In addition, agronomic research suggests there may be production complementarities. Specifically, hybrid varieties have a higher harvest index and put more of the nitrogen in added fertilizer into the grain. Table 4 shows a positive impact of the treatment on fertilizer use (Column 1), but not on pesticides and other chemicals (Column 2). We also find a large effect on investments in off-farm labour for planting, weeding, and harvesting (Column 3) and machinery such as hired tractors (Column 4). Overall, the treatment effect on unconditional input investment amounts to almost 1700 Ksh (0.15 standard deviations), significant at the 1% level. These data suggest 'crowding-in' of complementary inputs, consistent with Karlan et al. (2014) for insurance, and Emerick et al. (2016) for flood-tolerant new rice varieties. Below we speculate about the mechanism linking insurance to enhanced uptake of complementary inputs.
Additional regression results are reported in Appendix Table A3 . As before, we find a positive association between uptake of inputs and our wealth proxies, and that the region dummies are significant. In addition we find that household size correlates positively with the use of complementary inputs (perhaps reflecting complementarity in production between these inputs and family labor), and that age is positively correlated with the use of fertilizers.
Land use
We next explore whether the intervention affected land use. Table 5 reveals positive and significant impacts of the offer on the acreage of the crops involved in the study (Columns 1-4) as well as on total area farmed (Column 5). Additional regression results are presented in Table A4 . As before we find that wealth, region dummies and education tend to enter significantly. Our finding of expanded acreage is consistent with extensive margin results reported by Hill et al. (2019) for Bangladesh. It is likely that part of the off-farm labour and machinery hired ( Table 4 ) are used to clear additional land. Column 6 shows that newly-cultivated land was mostly used to plant certified seeds. Certified seeds therefore do not substitute non-certified seeds. Rather, they seem to complement existing land allocation.
But where does this additional land farmed come from? The finding that farmers in the treatment group cultivate an extra one-quarter acre of land, suggests non-binding land constraints. We asked farmers in our sample whether credit, and/or land availability were the main constraint to expanding their farming. While 62.4% responded that credit was a major constraint for them, only 27.7% responded that land availability was a concern. This may be explained by the relatively low population density in the area, with many farmers reporting they only farm a portion of the land they have farming rights upon. It is also possible however that the additional land was farmed at the expense of land set aside for traditional crop rotation. If so, the increase in farmed area may have unintended consequences in later seasons-limiting the land available in the future under traditional rotation practices.
Result 2: Subsidized insurance increases demand for complementary inputs such as fertilizer, machinery and hired labor, and increases demand for land. Attenuating downside risk invites farm expansion.
Intensity of land use
How does this increase of land use reflect on the intensity of input use? We have documented that variable investments in farm management as well as farm size increased as a result of the subsidized insurance offer. If insurance 'crowds-out' effort due to moral hazard, we should expect investments per unit of land may go down. However, regression results in Table 6 , based on investments per acre, are inconsistent with such a perspective. Fertilizer and chemical use intensity is unaffected. This finding allows us to speculate about the earlier finding that insurance crowds-in other inputs ( Section 4.2 above). The latter effect might have been driven by two non-exclusive mechanisms: an increase in the risk-adjusted return to investment in modern inputs or production complementarities. Table 6 reveals the crowding-in effects originates from taking additional land in production, rather than intensifying the management of existing land. Modern seed does not cause farmers to apply more fertilizer on the cultivated land, as would have been the logical outcome for a positive cross-term of certified seeds and fertilizer in the production function. We therefore speculate that the risk adjustment effect dominates. However, additional data are necessary to disentangle these effects.
Investments in off-farm labour and machinery are higher than among farmers in the control group. This is not unexpected if there are convex costs associated with taking more land in production. If taking new land in production requires additional effort, then the average (per acre) cost of capital and labour cost for the farm go up. Total non-seed investments per acre increase by about 500 KSh (Column 5)-significant at the 10% level. Very few of the additional covariates, apart from the region dummies, seem to have much explanatory power ( Table A5 ). However it is interesting to note that maleheaded households tend to farm their plots less intensively than female-headed households -they use less fertilizer and chemicals per unit of land.
Taking all the evidence on complementary inputs together we conclude the following:
Result 3: Evidence for the intensity of intensive farm management is mixed, but overall input costs per unit of land increase. There is no support for the claim that insurance invites moral hazard and crowds-out the use of complementary inputs.
Willingness to pay
Finally we test whether our intervention has affected willingness to pay (WTP) for future insurance-using an incentive compatible BDM method. We presented farmers with an envelope containing a (discount) voucher for the purchase of in- surance for one acre of certified maize land. 12 We offered the same MPCI product as before, but now limited the offer to one acre and only for the most common crop (maize). Respondents were asked their maximum WTP for the voucher. If their bid was higher than the price in the envelope, they could purchase insurance at the given envelope price. If their bid was below the strike price they could not purchase the voucher. Regression results in Table 7 reveal two important results. First, WTP for the treated group exceeds that of the control group (column 1). This suggests that the learning opportunities offered by subsidized insurance exceed any anchoring effect on the past price of 0 Ksh. This results is robust to winsorizing the most extreme valuations (column 2), running a Poisson specification to take advantage of the count nature of data (column 3), as well as a censored Tobit to take into account censoring of data above 10 0 0 KSh per policy (column 4). All results in Table 7 consistently point to an increase of WTP for the treated of 7-8% compared to control.
The second result is that the WTP of treated farmers is still too low for the market to take off--bids in the BDM are 11 percentage points below the true market value (column 1). According to our data, only 28% of the farmers in the control group, and 33% of the farmers in the treatment group, are willing to pay the full premium of 609 KSh. Additional results in Table A6 reveal a positive correlation between WTP at endline and our wealth index as well as our dummy for catholic faith.
Result 4: Short-term subsidies for agricultural insurance increase long-term demand for insurance. This suggests that the learning effect of subsidies dominate any anchoring effects.
Conclusions
We use a randomised experiment in Kenya to analyse how smallholders respond to subsidized crop insurance conditional on purchasing certified seeds. Our insurance product does not only offer index-type of protection against droughts, it also contains an indemnity-based component offering protection against other shocks including pests and diseases. Basis risk, broadly defined, is therefore lower than with conventional index insurance products, suggesting that we offer a superior product from the farmers' perspective. This is the first paper that looks at the effect of an intervention that 'bundles' insurance with improved inputs.
Our study complements the literature on the role that reducing downward income risks has on farming choices and investments ( Emerick et al., 2016 ) . Similar to Karlan et al. (2014) and Hill et al. (2019) , we find that when uncertainty constraints are relaxed by insurance coverage, farmers increase their appetite for innovation -in our case improved seed varieties -and are able to find resources to increase farm expenditures. Importantly, we are able to separate the increase in expenditures that is due to increased land use, from intensification. We find that farmers respond by taking more land in production and (hence) increasing expenditures on complementary inputs.
As is well-known, the indemnity-based component of our insurance product may invite moral hazard-farmers claiming damages following from the under-supply of protective effort. However, this is not what we observe in our data. The use of complementary inputs per acre does not go down as a result of treatment. Of course it is possible that verification costs 12 We had four envelopes with four different strike prices: 480, 360, 240, and 120 KSh. 27, 2019;8:6 ] of the indemnity-based component may impede further development of hybrid insurance products, even in the absence of severe asymmetric information problems. Another important result of our study is that while farmers value insurance, they do not value it enough to support market-based solutions. Willingness to pay for the hybrid product is positive, but falls short of the real market price for many farmers. Indeed, even the combined value of modern seed and insurance is (far) below the market price of insurance. Short-term subsidization goes some way towards 'bridging the gap' between willingness to pay and market prices, and may help to develop future markets. We document that treated farmers place higher value on the insurance product than farmers from the control group, suggesting the 'learning effect' of subsidies dominates any behavioural 'anchoring effect'. However, even after learning about the benefits of insurance, we still find that willingness to pay for insurance falls short of market prices. Continued subsidization may therefore be necessary in order for this market to take off-which is of course not very different from the way insurance markets in Western countries have developed ( Cole and Xiong, 2017 ) . 
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Table A5
Farm investments per acre (excluding seeds).
(1) 
